Formation of synaptic graft-host connections by noradrenergic locus coeruleus neurons transplanted into the adult rat hippocampus.
Transplants of cell suspension obtained from the locus coeruleus region of 13- to 14-day-old rat fetuses were implanted into the hippocampal formation of intact adult rats or rats from which the noradrenergic afferents to the hippocampus had been removed by bilateral 6-hydroxydopamine (6-OHDA) injections into the dorsal tegmental noradrenergic bundle. The growth noradrenergic axons into the host hippocampus from the implant was studied at 4-8 months after surgery by immunohistochemistry using antisera raised against tyrosine hydroxylase or noradrenaline. In the animals with an intact noradrenergic system the host noradrenergic afferents were removed by bilateral dorsal bundle lesions 2 weeks before sacrifice. Fine axon-like fibers (diameter about 0.3 micron) and thick dendrite-like fibers (diameter about 1.3 micron), labeled immunohistochemically, were abundant and spread far from the graft. By electron microscopy, immunolabeled axon-like fibers formed mostly symmetrical synaptic contacts with nonlabeled spines and shafts of dendrites in the host. Labeled dendrite-like fibers of presumed graft origin penetrated deep into the host neuropil and received abundant afferents from nonlabeled axon terminals. The extent of graft-derived noradrenergic axons and the synapses established with the host hippocampal neurons were similar in the chronically denervated animals and in the animals where the intrinsic noradrenergic afferents had been left intact until 2 weeks before sacrifice. The results show that implanted embryonic noradrenergic neurons are able to innervate the hippocampus in both the presence and the absence of an intact intrinsic noradrenergic innervation and that the ingrowing axons form abundant synaptic connections with the host hippocampal neurons under both conditions. Dendritic processes from the grafted noradrenergic neurons that extend deep into the host tissue may receive a reciprocal synaptic host afferent input.